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This Office Action is in response to the papers filed on August 29, 2003. 

Claims 1-4 are rejected under 35 U.S.C. 102(e) as being anticipated by Thapar 
(United States Patent 6,580,123). 

With respect to independent claim 1, Thapar discloses (see the entire patent, 
including the Fig. 1A disclosure) a semiconductor device comprising: a first main 
electrode 24; a second main electrode 25; a semiconductor base region 12 of a first (P) 
conductivity type; a gate electrode 22 provided in a trench 20 through an insulating film 
21, the trench being formed to penetrate the semiconductor base region; and a first 
semiconductor region 30 of [the] first conductivity type and a second semiconductor 
region 1 1 of a second (N) conductivity type provided under the semiconductor base 
region, a flow of a current between the first and second main electrodes when a voltage 
of a predetermined direction is applied between these electrodes being controllable in 
accordance with a voltage applied to the gate electrode, and a depleted region 
extending from a junction between the first and the second semiconductor regions 
reaching the trench. 

Claim 1 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Thapar. 

With respect to dependent claim 2, a forward voltage is applied to a p-n junction 
formed between Thapar's first and second semiconductor regions when the voltage of 
the predetermined direction is applied between the first and second main electrodes. 

Claim 2 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Thapar. 

With respect to dependent claim 3, Thapar's first semiconductor region 30 is in 
contact with the trench 20. 
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Claim 3 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Thapar. 

With respect to dependent claim 4, a bottom of Thapar's trench 20 is provided 
within first semiconductor region 30. 

Claim 4 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Thapar. 

Claims 1-4, 7, 16 and 17 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Kitagawa et al. (United States Patent 6,777,746 - hereafter Kitagawa). 1 

With respect to independent claim 1 , Kitagawa discloses (see the entire patent, 
including the Figs. 20-26 disclosure 2 ) a semiconductor device comprising: a first main 
electrode; a second main electrode 10; a semiconductor base region 4 of a first (P) 
conductivity type; a gate electrode 15 provided in a trench through an insulating film 14, 
the trench being formed to penetrate the semiconductor base region; and a first 
semiconductor region 13 of [the] first conductivity type and a second semiconductor 
region 12 of a second (N) conductivity type provided under the semiconductor base 
region, a flow of a current between the first and second main electrodes when a voltage 
of a predetermined direction is applied between these electrodes being controllable in 
accordance with a voltage applied to the gate electrode, and a depleted region 
extending from a junction between the first and the second semiconductor regions 
reaching the trench. 



Applicant cannot rely upon the foreign priority papers to overcome this rejection because a translation of 
said papers has not been made of record in accordance with 37 CFR 1 .55. See MPEP § 201 .15. 
2 Kitagawa's Figs. 21-22 are incorrect in that the P-type and N-type drift regions are mislabeled "12" and 
"13," respectively. Figs. 21-22's P-type and N-type drift regions should be labeled "13" and "12," 
respectively. See Kitagawa at column 7, lines 24-26, and at Figs. 24-26, for example. 
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Claim 1 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Kitagawa. 

With respect to dependent claim 2, a forward voltage is applied to a p-n junction 
formed between Kitagawa first and second semiconductor regions when the voltage of 
the predetermined direction is applied between the first and second main electrodes. 

Claim 2 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Kitagawa. 

With respect to dependent claim 3, Kitagawa's first semiconductor region 13 is in 
contact with the trench 20. 

Claim 3 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Kitagawa. 

With respect to dependent claim 4, a bottom of Kitagawa's trench is provided 
within first semiconductor region 13 (see Figs. 25-26). 

Claim 4 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Kitagawa. 

With respect to dependent claim 7, Kitagawa's device comprises a plurality of the 
first semiconductor regions 13 and a plurality of the second semiconductor regions 12 
arranged alternately on a plane which is substantially perpendicular to a depth direction 
of the trench. 

Claim 7 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Kitagawa. 
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With respect to independent claim 16, Kitagawa discloses (see the entire patent, 
including the Figs. 24-26 disclosure) a semiconductor device comprising: a first 
semiconductor region 7 of a second (N) conductivity type; a semiconductor layer 12/13 
provided on the first semiconductor region and having a plurality of second 
semiconductor regions 13 of a first (P) conductivity type and a plurality of third 
semiconductor regions 12 of [the] second conductivity type, the second and third 
semiconductor regions being arranged alternately; a fourth semiconductor region 4 of 
[the] first conductivity type provided on the semiconductor layer, a fifth semiconductor 
region 5 of [the] second conductivity type provided on the fourth semiconductor region, 
a trench penetrating at least the fourth and fifth semiconductor regions, a bottom of the 
trench being provided within the semiconductor layer; and a gate electrode 15 provided 
in the trench through an insulating film. 

Claim 16 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Kitagawa. 

With respect to dependent claim 17, Kitagawa's second and third semiconductor 
regions are substantially depleted. 

Claim 17 is thus rejected under 35 U.S.C. 102(e) as being anticipated by 
Kitagawa. 

Claims 1-4, 7, 16 and 17 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Fujihira (United States Patent 6,720,615). 

With respect to independent claim 1, Fujihira discloses (see the entire patent, 
including the Figs. 12A-12F disclosure) a semiconductor device comprising: a first main 
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electrode; a second main electrode; a semiconductor base region 27 of a first (P) 
conductivity type; a gate electrode 21 provided in a trench through an insulating film 10, 
the trench being formed to penetrate the semiconductor base region; and a first 
semiconductor region 2 of [the] first conductivity type and a second semiconductor 
region 1 of a second (N) conductivity type provided under the semiconductor base 
region, a flow of a current between the first and second main electrodes when a voltage 
of a predetermined direction is applied between these electrodes being controllable in 
accordance with a voltage applied to the gate electrode, and a depleted region 
extending from a junction between the first and the second semiconductor regions 
reaching the trench. 

Claim 1 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Fujihira. 

With respect to dependent claim 2, a forward voltage is applied to a p-n junction 
formed between Fujihira first and second semiconductor regions when the voltage of 
the predetermined direction is applied between the first and second main electrodes. 

Claim 2 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Fujihira. 

With respect to dependent claim 3, Fujihira's first semiconductor region 2 is in 
contact with the trench (see Fig. 12C). 

Claim 3 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Fujihira. 

With respect to dependent claim 4, a bottom of Fujihira's trench is provided within 
first semiconductor region 2 (see Fig. 12C). 

Claim 4 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Fujihira. 
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With respect to dependent claim 7, Fujihira's device comprises a plurality of the 
first semiconductor regions 2 and a plurality of the second semiconductor regions 1 
arranged alternately on a plane which is substantially perpendicular to a depth direction 
of the trench (see Figs. 12D-12F). 

Claim 7 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Fujihira. 

With respect to independent claim 16, Fujihira discloses (see the entire patent, 
including the Figs. 12A-12F disclosure) a semiconductor device comprising: a first 
semiconductor region 29 of a second (N) conductivity type; a semiconductor layer 1/2 
provided on the first semiconductor region and having a plurality of second 
semiconductor regions 2 of a first (P) conductivity type and a plurality of third 
semiconductor regions 1 of [the] second conductivity type, the second and third 
semiconductor regions being arranged alternately; a fourth semiconductor region 27 of 
[the] first conductivity type provided on the semiconductor layer, a fifth semiconductor 
region 28 of [the] second conductivity type provided on the fourth semiconductor region, 
a trench penetrating at least the fourth and fifth semiconductor regions, a bottom of the 
trench being provided within the semiconductor layer; and a gate electrode 21 provided 
in the trench through an insulating film 10. 

Claim 16 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Fujihira. 

With respect to dependent claim 17, Fujihira's second and third semiconductor 
regions are substantially depleted. 

Claim 17 is thus rejected under 35 U.S.C. 102(e) as being anticipated by Fujihira. 
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Claims 5, 6 and 18-20 are objected to as being dependent upon a rejected base 
claim, but would be allowable over the prior art of record if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Claims 8-15 are allowable over the prior art of record. 

The prior art of record does not disclose or suggest the allowable semiconductor 
devices taken as a whole, including the trenched gate. 

Hara et al's United States Patent Application Publication 2004/0094798 is related 
to this application. 

Registered practitioners can telephone the examiner at (571) 272-1843. Any 
voicemail message left for the examiner must include the name and registration number 
of the registered practitioner calling, and the Application/Control (Serial) Number. 
Technology Center 2800's general telephone number is (571 ) 272-2800. 




